of cilia, which is a microtubule-based cellular small organelle, and play crucial roles in physiological maintenance of human body, is yet to be determined. In this study, we discovered that gja1 is critical for ciliogenesis in mucociliary epithelium of Xenopus embryos. Gja1 protein is localized not only at the gap junction, but also at the epithelial ciliary axoneme of Xenopus embryos and pericentriolar matrix around primary cilia of RPE1 cells. Dominant negative form mediated-dysfunction of gja1 caused severe malformation of motile cilia. Further analysis revealed that Gja1 proteins are specifically accumulated in the ciliary tips. Furthermore, morpholino mediatedknockdown of gja1 disrupted normal epithelial ciliogenesis procedure of Xenopus, also siRNA mediated-knockdown of gja1 caused decreased primary cilia of human RPE1 cells. We suggest that Gja1 protein is necessary for proper ciliogenesis by affecting ciliary axoneme assembly. Monodelphis domestica is proving to be a useful laboratory animal for the study of embryonic development, reproductive biology, and mammalian evolution at the molecular-genetic, cellular and organismal levels. The genome of this New World metatherian mammal has been characterized and is well known. Laboratorycolony maintenance is no more labor-intensive than for other lab animals. The lab opossum breeds year-round and averages 16 embryos (maximum 13 fetuses) per 14.5-day pregnancy. The most distinctive feature of embryogenesis in this and other metatherian mammals relates to much of fetal development occurring exo utero. Thus, its use for investigations related to mammalian embryology complements what is otherwise learned from studies of eutherian lab mammals, mostly the laboratory mouse. Indira Gandhi National Open University, New Delhi, India A hallmark of CAG repeat disorder is the production of polyQ repeat that forms aggregates in the nucleus and cytoplasm of affected neurons. Proteins with longer polyQ repeats aggregate more rapidly and cause disease at a former age. The cellular mechanism causing toxicity due to polyQ repeats in D. discoideum is not yet unknown. Literature shows that expansion of 103Q in D. discoideum forms soluble aggregates, in this study we show that a range of polyQ (43Q-80Q) form aggregates where as in high polyQ (120Q, 216Q) show diffused aggregates pattern. We engineered D. discoideum cells to express varied polyQ repeat lengths and show their toxicity levels, growth and development. Aggregates forming strains show multitipped phenotype which is similar to autophagic mutant's phenotype and display a drastic decrease in percent cell viability during growth. Ubiquitin colocalise with polyQ aggregates, showed accumulation of ubiquitin positive aggregates and as well inhibitor of ubiquitin/ proteasome pathway had effect on aggregation of polyQ in D. discoideum, suggesting that the ubiquitination of polyQ aggregates previously noted in mammalian cells may inherently be required for polyQ aggregates degradation. Autophagy, which is a degradation pathway being utilized by the cell to get rid of aggregates was analyzed by using different regulatory drugs and under autophagy mutants. These observations establish D. discoideum as a system for studying the polyQ aggregates degradation. Most current research in cell and developmental biology uses just a handful of model systems such as zebrafish, Caenorhabditis elegans, and mouse. However, under specific environmental conditions, and particularly as questions that engage scientists expand, the best system for a question may be a little studied organism. To understand the mechanisms underlying morphological diversification, broader sampling and comparative approaches are paramount.
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The laboratory opossum, Monodelphis domestica, as an experimental system Yolanda Cruz
Oberlin College, United States
Monodelphis domestica is proving to be a useful laboratory animal for the study of embryonic development, reproductive biology, and mammalian evolution at the molecular-genetic, cellular and organismal levels. The genome of this New World metatherian mammal has been characterized and is well known. Laboratorycolony maintenance is no more labor-intensive than for other lab animals. The lab opossum breeds year-round and averages 16 embryos (maximum 13 fetuses) per 14.5-day pregnancy. The most distinctive feature of embryogenesis in this and other metatherian mammals relates to much of fetal development occurring exo utero. Thus, its use for investigations related to mammalian embryology complements what is otherwise learned from studies of eutherian lab mammals, mostly the laboratory mouse. Indira Gandhi National Open University, New Delhi, India A hallmark of CAG repeat disorder is the production of polyQ repeat that forms aggregates in the nucleus and cytoplasm of affected neurons. Proteins with longer polyQ repeats aggregate more rapidly and cause disease at a former age. The cellular mechanism causing toxicity due to polyQ repeats in D. discoideum is not yet unknown. Literature shows that expansion of 103Q in D. discoideum forms soluble aggregates, in this study we show that a range of polyQ (43Q-80Q) form aggregates where as in high polyQ (120Q, 216Q) show diffused aggregates pattern. We engineered D. discoideum cells to express varied polyQ repeat lengths and show their toxicity levels, growth and development. Aggregates forming strains show multitipped phenotype which is similar to autophagic mutant's phenotype and display a drastic decrease in percent cell viability during growth. Ubiquitin colocalise with polyQ aggregates, showed accumulation of ubiquitin positive aggregates and as well inhibitor of ubiquitin/ proteasome pathway had effect on aggregation of polyQ in D. discoideum, suggesting that the ubiquitination of polyQ aggregates previously noted in mammalian cells may inherently be required for polyQ aggregates degradation. Autophagy, which is a degradation pathway being utilized by the cell to get rid of aggregates was analyzed by using different regulatory drugs and under autophagy mutants. These observations establish D. discoideum as a system for studying the polyQ aggregates degradation. Most current research in cell and developmental biology uses just a handful of model systems such as zebrafish, Caenorhabditis elegans, and mouse. However, under specific environmental conditions, and particularly as questions that engage scientists expand, the best system for a question may be a little studied organism. To understand the mechanisms underlying morphological diversification, broader sampling and comparative approaches are paramount.
The freshwater prawn from the genus Caridina are widespread and frequently abundant in fresh waters of the tropics. Given their wide distribution and abundance in tropical and sub-tropical Africa, they have recently emerged as a model taxon in several biological disciplines. They also represent a unique model taxon to investigate the evolution of life-history adaptations. Caridina nilotica has emerged as a promising model in ecotoxicology. It has been demonstrated that larval growth is accompanied by developmental changes in physiological, morphological, and ecological traits, and these patterns may further be modified by variations in the physicochemical environment. However, before we can fully realize the potential of C. nilotica as a model system for understanding cellular aspects of development, disease, and toxicology, we must first deeply advance our knowledge of its normal physiology, anatomy, and histology. To further this knowledge, we describe, in the present article histological differences or similarities between larval and adult tissues and organs by light microscopy. Results from these studies validate the structural changes of tissues and organs as observed in eyestalk, hepatopancreas, heart, gonads and gills. Besides, further comparative laboratory investigations, more field data will be required to increase the realism of using these species as model systems in cell and developmental biology. C. nilotica could become a unique model taxon that bridges interests in ecological and biomedical research. A conceptual and methodological integration of these two branches of biology will provide important new insights. Before gastrulation, the mouse embryo is shaped like a rugby ball, the top half being extraembryonic ectoderm-trophoblast (ExE), the bottom epiblast. The ExE secretes proteases (Furin), which diffuse into the epiblast rim to activate Nodal, resulting in gastrulation. In most other mammals, the pregastrulation embryo resembles a hockey puck, with a disc-shaped epiblast overlain by a single layer of trophoblast cells termed Rauber's layer (RL). RL is likely homologous to the ExE, as both derive from polar trophectoderm. Yet, before gastrulation, RL disappears. We propose that RL is involved in the induction of gastrulation and for this very reason has to disappear in mammals having a disc-shaped epiblast: The unusual shape of the mouse embryo results in the tip of the epiblast being sufficiently far from the ExE to avoid receiving gastrulation signals. A similar signalfree central area can only be obtained in disc-shaped epiblasts if most of RL disappears, thereby confining Furin-positive trophoblast to the edges of the disc. This idea would imply that if RL did not disappear, the epiblast would be exposed to excessive signalling. We tested this using cattle embryos.
FURIN was indeed expressed in RL. We determined that RL disappears by apoptosis and not a reduction in cell proliferation and thus made transgenic cattle embryos overexpressing the antiapoptotic protein BCL2. BCL2-transgenes maintained RL for significantly longer than control transgenic embryos. When examining gastrulation-stage BCL2-overexpressing embryos for expression of the gastrulation marker BRACHYURY, we found evidence for an extended domain of gastrulation induction as well as double axis formation. This is reminiscent of mice, where ectopic Nodal activation leads to axis duplication.
So, just as players competing in Rugby and Hockey have to adjust to the different trajectile shapes, so did evolution adapt to speciesspecific pregastrulation embryo shapes, while continuing to use the same molecular players. Biomechanical perception of tissue generation during development, regeneration following injury or de novo tissue engineering in vitro, is based on the collective, average macro-scale values to characterize reciprocal cellular interactions with their microenvironment (i.e., niche). These average values overlook the specific interaction levels of the extracellular matrix (ECM) with different cell types and their local contribution to tissue formation, integration, and maturation. Here we show that depending on the relative presence of different cell types and their ratio to that of extracellular matrix (ECM), different biomechanical outcomes can be expected. We developed a unique model system to study such interactions under defined in vitro conditions revealing cell-type dependent interactions, synergistic effect of co-cultures to tissue integration, and newly suggested quantifiable measures as indicators of tissue assembly and maturation processes. This work may benefit basic and translational research in developmental biology, tissue engineering, regenerative medicine and cancer biomechanics. doi:10.1016/j.mod.2017.04.269
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Use of Drosophila melanogaster to perform systemic assessment of cytotoxic effects exerted by ingested silver nanoparticles Bin-Hsu Mao, Zi-Yu Chen, Ying-Jan Wang, Shian-Jang Yan National Cheng Kung University, Tainan, Taiwan
Owing to their effective bactericidal activities and plasmonic properties, silver nanoparticles (AgNPs) have been widely applied in household, medical and industrial sectors. Despite the promising advantages, safety concerns over their usage have been raised since a body of literature has considered AgNPs as a potential hazard. However, the detailed cellular mechanisms underlying AgNPs toxicity, particularly at the organismal level, still remain less well investigated. Here, we employed the fruit fly, Drosophila melanogaster, as a model system to explore the cytotoxic responses exerted by AgNPs. Sectioning of the wandering third instar larvae demonstrated that dietary exposure during all larval stages led to systemic deposition of AgNPs. The ingested particles could be retained longer even following adult emergence. Such bioaccumulation was accompanied with delayed larval development, boosted larval/pupal lethality and reduced eclosion success. Additionally, a shortened lifespan was also observed in the adult flies having been exposed to AgNPs at the larval stages. Mechanistically, AgNPs robustly contributed to generation of reactive oxygen species (ROS) in a non-tissuespecific manner and dose-dependently activated the Nrf2 antioxidant response pathway. Furthermore, activation of a series of cell death-related responses (namely, apoptosis, DNA damage, and autophagy), which assumedly take place downstream of ROS induction, was also detected in AgNPs-exposed larvae. Intriguingly, we identified that AgNPs were capable of evoking mitochondrial fragmentation and ATP collapse, which may plausibly account for the impaired locomotor performance occurring in the adult flies that emerged from the exposed larvae. Altogether, our findings yield tremendous insight into the cellular mechanisms of AgNPs-induced toxicity, while the achievements may provide the scientific basis to the government for making policies on risk management of various nano-enabled products. Body color variations in Lepidoptera provide god-given opportunities in studies of ecological genetics and adaptive morphological evolution. Previous studies have shown that several pivotal regions (carbonaria locus, Yb locus, Bm and Ws locus) for color-patterning overlapped and shared synteny with each other. And multiple genes in the conservative color-patterning regions were speculated to be
